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For more than a century, serum creatinine has been used to estimate glomeru-lar filtration rate (GFR). However, an important limitation is that its concen-
tration is dependent not only on GFR but also 
on muscle mass per body surface area. For this 
reason, serum creatinine concentration can 
differ between ethnicities. Creatinine-based 
equations based on white populations may be 
inaccurate for estimating GFR in other ethnic 
groups, notably in populations from Asia. In 
the initial Modification of Diet in Renal Dis-
ease (MDRD) study, only 17 Asian subjects 
were included (1% of the sample), and all 
were grouped with the white subjects for the 
building of the equation. Several studies have 
underlined the relatively poor accuracy of 
the original MDRD study equation in Asian 
populations, and different authors have thus 
proposed an Asian ethnic factor.1,2 The impor-
tance of an accurate ethnic factor correction 
is of high interest in the clinical management 
of individual patients but also has considerable 
impact on ethnic differences in the prevalence 
of chronic kidney disease (CKD).
In a Chinese study, the performance of the 
MDRD equation was improved by the inclusion 
of an ethnic coefficient.1 The authors measured 
GFR with technetium-99m-diethylenetriamine-
pentaacetic acid (99mTc-DTPA) plasma clearance 
and made efforts to calibrate their serum creati-
nine assay. The original MDRD study equation 
was found to underestimate measured GFR.1 
The authors thus developed an ethnic factor, 
calculated at 1.233, that eliminated bias. How-
ever, there are study-design limitations that 
make it uncertain whether this Chinese eth-
nic coefficient is due to true ethnic differences 
from whites or to methodological differences. 
The authors measured GFR by different means 
(urinary iothalamate clearance versus plasma 
99mTc-DTPA clearance). Thus, the Chinese eth-
nic coefficient could reflect a systematic bias 
between two different methods of measuring 
GFR. Later, the same investigators concluded 
that the Chinese ethnic coefficient was “artificial” 
because of creatinine assay calibration, but to our 
knowledge, this has been presented in abstract 
form only (Zuo et al., 2008, American Society of 
Nephrology Renal Week 2008, abstr.).
Different studies published by another group of 
investigators have examined GFR estimation in 
Japanese populations.2,3 In these studies, all the 
creatinine samples were measured by an enzy-
matic, well-calibrated method, and inulin clear-
ance was used to measure GFR. The Japanese 
ethnic coefficient was calculated at 0.808 (95% 
confidence interval (CI), 0.728–0.829). Applying 
this factor eliminated the bias with the original 
MDRD study equation (underestimation of 1.3 
instead of overestimation of 12 ml/min/1.73 m2).3 
The authors also calculated the Japanese coeffi-
cient for the new CKD Epidemiology Collabora-
tion equations, which was determined at 0.813 
(95% CI, 0.794–0.833) and also eliminated bias.2 
The Japanese coefficient is strikingly different 
from the Chinese one, but the same methodologi-
cal criticisms can be made. This coefficient factor 
could correct not only for ethnicity but also for 
difference in GFR measurement methods (inulin 
versus iothalamate). To the extent that iothala-
mate clearance overestimates inulin clearance, 
this could explain a correction factor less than 1.
Recently, a study has been published to deter-
mine the performance of the MDRD study equa-
tion in a Korean population.4 A standardized 
creatinine was used, and GFR was measured by 
inulin plasma clearance. The MDRD study equa-
tion underestimated GFR in the Korean popula-
tion (median difference, 4.4 ml/min/1.73 m2). The 
ethnic factor derived in this study was only 0.991 
and did not meaningfully change this bias.
The CKD Epidemiology Collaboration (CKD-
EPI) included data from multiple clinical and 
research studies in which direct GFR measure-
ment was available. The primary sample was 8254 
participants divided randomly into two separate 
data sets for development (n = 5504) and internal 
validation (n = 2750). GFR was always measured 
with iothalamate clearance. A second sample was 
used for external validation and included studies 
with other methods of GFR measurement. All the 
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creatinine values were standardized. Recently, a 
new study was published on the performance of 
the new CKD-EPI equation with respect to eth-
nicity.5 The authors used the same development 
data set (n = 8254) to build a new CKD-EPI equa-
tion with four levels for race (black, Asian, Native 
American and Hispanic, and white and other). 
In this equation, an Asian coefficient factor was 
determined to be 1.052 (95% CI, 1.004–1.102). 
There are a few concerns with this finding. First, 
all the ethnically Asian subjects were from the 
United States, not Asia. Second, no data were 
available of their actual ancestry (Japanese, Chi-
nese, Korean, or other). Information about the 
precise ethnicity of the American-Asian subjects 
would be of interest. Two external validation data 
sets were used in this study. The first came from 
the CKD-EPI group. Regarding the Asian eth-
nicity, it is clear that all the data were restricted 
to the United States. Of the 4014 subjects of the 
first external data set, only 67 (1.67%) were con-
sidered as Asian. In this limited database, use 
of the four-level-race equation diminished the 
already low bias of –2.1 to –0.8 ml/min/1.73 m2. 
In the second external data set, we find the data 
from China and Japan as previously described.1,2 
The performances of both the two- and the four-
level-race CKD-EPI equations were very different 
between the Chinese and the Japanese subjects. 
The two- and four-level-race CKD-EPI equations 
underestimated measured GFR in Chinese (–2.7 
and –1.3 ml/min/1.73 m2) and overestimated 
measured GFR in Japanese subjects (+17.8 and 
+21.4 ml/min/1.73 m2).5 It is conceivable that 
the American-Asian coefficient results from 
a compensatory mechanism (overestimation 
in Chinese and underestimation in Japanese). 
However, another conclusion could be that the 
CKD-EPI Asian coefficient is more accurate 
than the prior Japanese and Chinese coefficient 
studies. Unlike these prior studies, the CKD-EPI 
equation was based on data sets containing both 
Asians and whites, with the same GFR measure-
ment method and creatinine assays.
The MDRD and CKD-EPI equations have 
improved GFR estimation in clinical practice. 
However, the situation regarding the Asian 
factor is confusing, notably because different 
studies have proposed very different ethnic 
corrections. These studies have methodologi-
cal limitations, and further research is needed. 
In both the Japanese and the Chinese studies, 
the ethnic factor also included any correc-
tion for the direct GFR measurement differ-
ences. The ethnic correction factors proposed 
by Japanese studies and Chinese studies are 
markedly divergent (0.808 and 1.233, respec-
tively) and more extreme than those reported 
between whites and African Americans (1.0 
and 1.212, respectively). Regarding the differ-
ences in muscularity and in dietary intake of 
protein between ethnicities (both may be lower 
in Asian populations), it is unlikely they can 
explain the discrepant ethnic factors between 
Japanese and Chinese studies. If a difference 
should exist between Chinese and Japanese eth-
nic factors, this difference is certainly not as 
high as now described. Ideally, multiple ethnic 
groups would be included in studies to deter-
mine other ethnic coefficients to help ensure 
that the differences observed are not due to 
methodological bias. This was the main advan-
tage of the CKD-EPI analysis.
Eventually, more studies seem necessary to 
better estimate GFR in Asian populations. For 
now, estimated GFR must be carefully inter-
preted. Furthermore, estimates of the preva-
lence of CKD in Asian populations must be 
interpreted with caution.
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